Roles of microtubules and microfilaments in spindle movements during rat oocyte meiosis.
Spindle movements, including spindle migration from the center to the cortex of oocytes during first meiosis and spindle rotation during second meiosis, are required for asymmetric meiotic divisions in many species. However, little is currently known in relation to the rat oocyte. To explore how spindles move and the mechanism controlling spindle movements in rat oocytes, we observed the spindle dynamics during the two meiotic divisions in the rat oocyte by confocal microscopy. Drugs that depolymerize microtubules or microfilaments were employed to further determine the roles of these two cytoskeletons in spindle movements. The results showed that peripheral spindle migration took place during first meiosis and spindle rotation took place during second meiosis in the rat oocytes. Microfilament inhibitor inhibited both spindle migration and spindle rotation, and depolymerization of microtubules inhibited spindle rotation. Severe depolymerization of microtubules inhibited spindle migration, while migration was achieved by partial but not complete depolymerization of microtubules. We thus conclude that microfilaments are important for both spindle migration and spindle rotation and that spindle microtubules are essential for spindle movements in rat oocytes.